
322 Br~ves communications - Kurze Mitteilungen EXPERIENTIA XXI[6 

Different ia l  R e a c t i o n  of T o m a t o  C h r o m o s o m e s  
w i t h  H y d r o x y l a m i n e  

A n u m b e r  of chemicals  which  produce  localized break-  
age in t he  ch romosomes  have  been  k n o w n  since the  ear ly  
work  of McLEIsH 1 and  o thers  2. In  more  r ecen t  years,  
fol lowing a b e t t e r  u n d e r s t a n d i n g  of t he  specif ic i ty  of 
ac t ion  of some of these  chemicals  (FREESEa), a t t e m p t s  
have  been m a d e  to corre la te  the  induced  ch romosomal  
damage  wi th  t h e  d i s t r ibu t ion  of deoxyr ibonucle ic  acid 
bases  in the  af fec ted  regions.  Thus ,  SOMERS and  H s u  4 
have  concluded,  on the  basis  of t r e a t m e n t  w i th  hyd roxy l -  
amine,  t h a t  cer ta in  segments  of the  ch romosomes  in 
Chinese h a m s t e r  ceils m a y  be re la t ive ly  rich in G-C 
(guanine-cytosine)  base  pairs.  I t  h a d  been  shown earlier  
by  FREESE e t  al. 5 and  by  SCHUSTER 8 t h a t  t he  r eac t iv i ty  
of th is  c o m p o u n d  wi th  cytos ine  a t  a pa r t i cu la r  p H  is sig- 
n i f i can t ly  g rea te r  t h a n  wi th  o the r  D N A  bases  which  
ha rd ly  show any  react ion.  

We  have  been  s t udy ing  the  effect  of th is  chemica l  on 
the  ch romosomes  of t oma to .  The t r e a t m e n t  is g iven by  
keeping  cu t  floral shoots  of the  va r i e ty  ' I m p r o v e d  Meeru t i '  
in f reshly  p repa red  0.01 M h y d r o x y l a m i n e  (NH2OH, HC1) 
solut ion for a per iod of 12 h a t  a t e m p e r a t u r e  of 25 ~_ I°C, 
followed by  36 h in dist i l led water .  The solut ion was pre-  
pa red  in a p h o s p h a t e  buffer ,  ad jus t ing  the  p i t  f inal ly  to 
6.8 w i t h  the  add i t i on  of a few drops  of NaOH.  In  the  cor- 
r e spond ing  cont ro l  series, the  cu t  shoots  were k e p t  in dis- 
t i l led w a t e r  for the  en t i re  du ra t ion  of 48 h. 

Observa t ions  on pol len m o t h e r  cells f rom the  t r e a t ed  
shoots  showed a r a t h e r  dras t ic  effect  of the  chemical  on 
c h r o m o s o m a l  s t ruc ture .  In  t he  contro l  series, t he  ch romo-  
somes form 12 b iva len t s  all of which  could be clearly seen 
(Figure 1). In  con t r a s t  to  this,  in m a n y  of the  t r e a t ed  pollen 
m o t h e r  cells t he  ch romosomes  appea red  d isorganized  and  
degenera ted ,  so m u c h  so t h a t  t he  full c o m p l e m e n t  could 
no t  be s t a ined  in m a n y  of t he  nuclei.  Thus,  30% of the  
cells were found  to  show fewer t h a n  12 b iva lents .  The 
s ta inab le  chromosomes ,  w i th  the i r  par t i a l ly  d isorganized 
s t ruc ture ,  t e n d e d  to  c l u m p  together .  T h a t  all t he  ch romo-  
somes were  no t  a f fec ted  to  the  same degree was fu r the r  
ind ica ted  b y  observa t ions  on ano the r  group  of 22% cells 
in which  1 3 of the  ch romosome  pairs  appea red  m u c h  

less d isorganized  t h a n  others ,  t he  l a t t e r  showing poor  
s t a inab i l i t y  b o t h  wi th  Feulgen  and  ca rmine  s ta in  (Figure 
2). In  b o t h  these  groups  of cells ch romosome  2, which  can 
be recognized by  i ts  associa t ion wi th  t h e  nucleolus 7, 8 was 

Fig. 2. PMC from a treated shoot showing disorganization of chro- 
mosomal structure. Three of the bivalents, including one associated 
with the nueleolus, indicate better structure and stainability. 

x 2600. (Acetocarmine.) 

Fig. 3. Another cell from the treatment series in which only the bi- 
valent associated with the nucleolus and one other pair appear well 
stained. The other chromosomes, except for some weakly-stained 
thread-like structures (arrow), indicate complete degeneration. 

× 2600. (Feulgen squash.) 

Fig. 1. PMC from the control material showing the 12 bivalents and 
the single nucleolus (marked Nu). One of the chromosome pairs 
(chromosome 2) is associated with the nucleolus, x 3000. (Aceto- 

carmine squash). 
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one of those relatively less affected by the treatment. This 
differential reaction was more clearly observed in another 
group of 8% cells in which chromosome 2 alone, or to- 
gether with one other bivalent, could be seen with Feulgen 
staining, although in a disorganized state, while all other 
pairs were so completely degenerated that, except for a 
few small thread-like fragments, they could not be stained 
at at1 (Figure 3). The rest of the pollen mother cells were 
relatively free from nuclear damage, although many of 
them showed such irregularities as failure of pairing or 
differential condensation of their chromosomes. 

In general, chromosome 2, and some others which could 
not be identified, were found to survive the treatment 
better than others. 

The drastic effect of hydroxylamine on tomato chromo- 
somes can probably be attributed to the high concentra- 
tion used in the course of the present study (SoMERS and 
Hsu4). The differential response of some of the chromo- 
somes may possibly point to inhomogeneity in the con- 
centration of G-C base pairs in the different members of 
the complement. Alternatively, the different chromo- 
somes may be so organized in their structure that not all 
of them permit  an equally free reaction with the chemical. 
I t  is proposed to obtain further evidence in relation to 
possible concentration differences of the bases by studying 
the incorporation of their t r i t ium labelled precursors in 
the different chromosomes, although the unfavourable 
nature of mitotic preparations in tomato makes this diffi- 
cult. 

The interchromosome base composition differences, if 
proved, may have interesting geneticsl implications. The 
distribution of the known genes in the tomato comple- 
ment is known to be highly asymmetrical; a number of 
chromosomes, particularly chromosome 2, have a dis- 
proportionately and unaccountably large number of genes 
located on them'. A further discussion of this aspect, 
however, is not considered advisable at this stage in the 
absence of more definite evidence to. 

Zusammen/assung. Hydroxylamin, welches slmzifiseh 
mit Cytosin reagiert, stOrt die Struktur der versohiedenen 
Chromosomen in Pollenmutterzellen der Tomate unter- 
schiedlich stark, Das Chromosomenpaar Nr. 2 wird we- 
sentlich weniger stark gesch~ktigt als die tibrigen. Die 
Bedeutung dieses Befundes wird kurz angedeutet. 
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H a l b e  h a p l o i d e  C h r o m o s o m e n z a h l  i m  H o d e n  v o n  
Myrmica sulcinodis N y l .  ( F o r m i c i d a e )  

Bei allen bisher untersuchten Formiciden zeigten die 
Mfinnchen die haploide Chromosomenzahl gegentiber den 
Weibchen (SMITH und PEACOCK 1, HAUSCHTECKS-4). •l- 
fete, hier nicht zitierte Arbeiten sind bei HAUSCHTECK 8's 
besprochen. 

Myrmica sulcinodis wurde im Inntal  bei Ramosch ge- 
sammelt. Aus Kopfgangiien und Gonaden yon Vorpuppen 
beider Geschlechter wurden Quetschpr~parate hergestellt. 

In Ovarien yon Weibchen kamen Chromosomenzahlen 
zwischen 48 und 57 vor. Zwischen diesen Grenzen muss 
also die diploide Zahl liegen. Sie ist mit 56 anzunehmen, 
da in zwei M~innchen 28 Chromosomen im Hoden ein- 
wandfrei zu ermitteln waren. 

Die genaue Untersuchung der Hoden dieser beiden 
M~nnchen ergab einen unerwarteten Befund: Viele Kerne 
zeigten eine Chromosomenzahl, die noch um die Hiilfte 
niedriger war als die haploide Zahl 28. Zus~itzlich wurden 
diploide Kerne gefunden. Die H~tufigkeiten der einzelnen 
Kerntypen sind in Tabelle I wiedergegeben. 

Die haploiden Kerne mit  28 Chromosomen stellen den 
erwarteten Typ dar. Die Zahl solcher Kerne in den beiden 
Miinnchen ist jedoch viel zu gering, um fiir die Spermien- 
produktion bedeutsam zu sein. Die diploiden, vermutlich 
nicht generativen Kerne sind bei Ameisen im Hoden keine 
Seltenheit. Ihre Bedeutung wurde nicht verfolgt. Die 
grosse Masse der Kerne enthAlt 14 Chromosomen. Die 
naheliegende Bezeichnung ¢c n/2 ~ ftir diesen Chromosomen- 
satz darf m6glicherweise nicht benutzt werden, denn bis- 
her ist nicht bekannt,  ob alle Chromosomensiitze mit 14 

Chromosomen einander homolog sind. Fails ein Beweis 
ftir die Homologie erbracht werden kann. vr~rv der Chro- 
mosomensatz der Weibchen nicht diploid sondern tetra- 
ploid. Das vorliegende Material gibt keinen Aufschluss 
dartiber, ob aus diesen ,n/2,-Kernen funktionsttichtige 
Spermien gebildet werden. Es wlxe immerhin mdglich, 
dass beide Geschlechter parthenogenetisch entstehen. 

Die Figur zeigt zwei Kerne desselben Hodens. Dem 
cytologischen Bild ist nicht sicher zu entnehmen, ob es 

TabeUe I. Haufigkeiten verschiedener Chromosomencahlen in den 
Hoden zweier Mannchen yon Myrm/ca side/raM/s, Beim Auszlhlen 
der Haufigkeiten wurden such solche Kerne berQcksichtigt, deren 

Chromosomenzahl nur gesch~ttzt werden konnte. 

No. Anzahl der Kerne mit den Chromosomenzahlen 

. n / 2 ,  - 14 n - 28 2n - 56 

1 210 Z7 11 
2 390 8 8 
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